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Abstract of RU2122759 

FIELD: electrical engineering, in particular, methods for production of long-length metal-ceramics 
composite single or multiple conductors for electric equipment SUBSTANCE: method involves 
deformation of metal-ceramics composite article and high-temperature processing in several stages 
with intermediate deformations between high-temperature processing stages which are performed on 
long-length conductors by means of bowl rolling using rollers which are made from flexible material, for 
example, polyurethane. Rollers are mounted to achieve ratio of contact region of conductor jacket and 
rollers surface which is parallel to rolling plane of conductors of different shape within range of 25-85, in 
particular, 45-50 for flat conductors; 30-80 for round conductors. Contact area of conductor jacket and 
surface of rollers is increased due to extended length of this region parallel to rolling plane up to 2-22 
mm. EFFECT: possibility to make single and multiple conductors of various shapes with decreased by 
20% losses with respect to intermediate pressing method; possibility to keep shape of conductor 
section during intermediate rolling stages, decreased level of half width of texture maximum down to 6 
degrees. 5 cl, 4 dwg, 1 tblv 
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(54)CnOCOB nOJlYHEHMfl Bbl COKOTEM fl E PATV PH blX flPOBOflHUKOB 



(57) PeqbepaT: 

H3o6peTeHne othocutcr x o5nacTM 

SJieKTpOTeXHMKH W TeXHUMSCKOtl 

cBepxnpoBOAMMocT^, b MacTHocTM k TexHonorww 
nonyHeuwE jn/inHHowepHbix 
MeTannoKepaMUMecKMX komhqs m m mom hbfX 

OAHO)tCVinbHb!X H MHOrO>KMnbHblX npOBOAHUKOB 

Ha ochobb BbicoKOTeivinepaTypHbix 

cBepxnpoBOA^mMx coeAMHeHMfi, 
npeAHa3Ha^eHHbFX Ann co3AaHMfl 
aneicrpoTexHMHecKMX MSAenwM. CymHocTb 
M3o6peTeHMfl coctomt b cneAyfomeiu. Cnoco6 
BK/iKDMaeT Aect3opMau,MEo MerajiJioKepaMtwecKotf 

KOMn03MI4HOHHOM SarOTOBKM M 

BbicoKOTeMnepaTypHyto TepMOo6pa6cmty b 

HeCKOJlbKO CTaAMR C npOMe)KyTOHKblMM 

AecfDopMai^MflMM Mex^y craAHRMVi 
BbicoKOTeMnepaTypMOH TepiYiooo'pao'oTKH, 
KOTOpbIB Ha AnnHKoiwepHbix npoBOAHMKax 
npoBOAflT npoKaTKOM b eariKax, BbinonHeHHbix M3 
ynpyroro MaTepwana, Hanpwwiep nonnypeiaHa, 
npw 3TOM BariKM ycTaHaanviBaFOT tsk, MToCbi 

OTHOUJBHMe nJlOUjaAH HaCTH KOHTaKTHOtf SOHbl 

o6ono4KM npoBOAHHKa m noBepxHOCTM sanKOB, 
napannejibHOM nnocracTM npoKaTKH, k nnou^aAM 
nonepeHHoro ceMeHHfi npOBOAHUKOB pa3Jiw4HOM 
c£opMbi cocTaBJiflJio 25 - 85, B MaCTHocTH Arm 
nnocKnx nposoAHMKOB - 45 - 50, AJ"ifl Kpymbix - 
30 - 80. Heo6xoAuwoe yBejinneHMe nnou^aA^ 

KOHTaKTHOfi 30Hbt oGonOMKH DpOBOAHMKa M 

noBepxHOCTu BanKOB nponcxoflur aa cm&t 
yBenMHeHMfl npoTAKeHHocTH MacTH 3toR 30Hbi, 



napannenbHoR nnocKOCTM npoKaTKH, ao 2 - 22 
mw. npeAnaraeMbitf cnocoG no3BoriFieT 
nonynaTb oflHOKwnbHbje m MworoMCunbHbfe 
npoBOAHUKH paannMHoCi qbopwibi c 
yMBHbLLieHHWMM noTepnMw npn nepexoAe or 
cxeMbi npoMe>KyTOMHoro npeccosaHMfl k cxeMe 
npoiw3e>KyT04HOki npoKa™ Ha 20%. B a3hhom 
cno(x>6e o6ecnew©Ha Taiwce aoawowHoCTb 
coxpaHennw npti npOMe>KyTOHHbix npoxaTKax 
cfropMbi nonepeHHoro ceMeHna npoBOAHHKa, 
CHMKeHo 3HaneHne nonymnpuHbi TeKCTypHoro 
MaKCMMyMa hm?k© 6°, 4a,n, a>-Jibi, 4 mji., 1 ra6ji. 
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(54) METHOD FOR PRODUCTION OF HIGH-TEMPERATURE CONDUCTORS 



(57) Abstract: 

FIELD: electrical engineering, in 
particular, methods for production of 
long-length metal-ceramics composite single 
or multiple conductors for electric 
equipment. SUBSTANCE: method involves 
deformation of meiaf-ceramics composite 
article and high-temperature processing in 
several stages with intermediate 
deformations between high-temperature 
processing stages which are performed on 
long-length conductors by means of bowf 
rolling using rollers which are made from 
flexible material, for example, 

polyurethane. Rollers are mounted to achieve 
ratio of contact region of conductor jacket 
and rollers surface which is parallel to 
rolling plane of conductors of different 
shape within range of 25-85, in particular, 
45-50 for flat conductors; 30-60 for round 
conductors. Contact area of conductor Jacket 
and surface of rollers is increased due to 
extended length of this region parallel to 
rolling plane up to 2-22 mm. EFFECT; 
possibility to make single and multiple 
conductors of various shapes with decreased 



by 20% losses with respect to intermediate 
pressing method; possibility to keep shape 
of conductor section during intermediate 
rolling stages, decreased level of half 
width of texture maximum down to 6 degrees. 
5 cl, 4 dwg, 1 tbi 
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MaoSpeTeHne othocmtcr k oSnacTM 

TeXHMMeCKOM CBepXnpOBOAMMOCTM, B HaCTHOCTW 

k TBXHonornn nony^eH^R AJiUHHOMepHbix 
m eTariJiOKepaM unecKMX KOMnos muhoh h bix 

OflHO>KMr)bHblX M MHOrOJKMJlbHblX npOBOAHMKOB 

Ha ocHOBe BbicoKOTeMnepaTypHbix 

cBepxnpoBOflflLnnx coeAMHeHMR, 

npeAHa3HaHeHHbix a™ co3AaHna 

sneKTpoTexHMMecKMX w3flen^M. 

npOBOAHMKM H3 OCHOBe 

BbicoKOTeMnepaTypHbix caepxnpoBOARLAHX 
coeflMHeHwCi nonynafOT MeTOAOM 1J noponioK B 
Tpyoe", saKnioHaioLAMMCR b nonyneHtfM 
MeTan/iOKepaMMHecKO^ xoMnoanL^noHHOM 
3aroTOBKM, HanpuMep, nyTeiw sanonHSHMR 
MeTannn^ecKott oSoaohkm (Tpy6bi) nopoiUKOM 
BbicoKOTeMnepaiypHoro CBepxnposoARLnero 
coeflMHeHUR mam nony0a6pMKaTa, AecfiopMaLinn 
(BonoMeHMBM, npoKaTXoE) nonyHeHHofl 
3aroTOBKM c nonyneHvieM npOBOAHMKa 
rpe6yeMofi cftopMbi (pa3Mepa) n 
QbicoKOTeMnepaTypHoR TepMoo6pa6oTKH + 
BbicoKOTeMneparypHan repMOo6pa6oTKa 
nposoAHTCfl Ann o6pa3oaaHWR b cepeA^He 
CBepxnpoBOAnii^eCi cpasbA TpeSyewioro cocTaea, 
HanpuMep Bi-2223, 6©3 AecpexTOB cTpyKrypbi 

(TpeU^MH, nop M T.A-). CHMKaiOlUMX KpHTMHeCKMe 



CBOiicraa, 



HanpuMep 



-nnoTHOCTb 



KpnTMMecKoro TOKa. TaK xaK c£a3oa6pa30BaHne 
Bi-2223 npowcxoAMT c yBeriMHeHMeM o&beivia [1 ] , 
BbicoKOTeMnepaTypHan TepMoo6pa6orKa 
npoaoAMTCfl a HecKoribKO cTaflWM' c 
npaMe>KyTOHHbiMki npeccoBaHMRMH {Ha kopotkmx 
npoBOAHMKax AnMHofi okojio 20 mm) m 
npoMejKyTOHHbiMM npoKaTKaMM (Ha 

AnnHHOMepHbix npoBOAHMKax - ascrtkm MeTpoB 
n 6onee) MeacAy cTaAMflMn. B npoL|ecce 
npoMejKyTOMHbix npeccoBaHnw m 

npowe)KyTOHHbfx npoxaTox nponcxoA^T 
ynnoTHenne KepaMMHecraR cepAMeBMHbi, 
yBenMHMBiueflcn b o6^eMe Ha 
npeALuecrayioiAeM craAHH 
b btcoKOTeMnspaTypHOM TepMOo6pa6oTKM . 

OneanAHO, mto npM npeccoBaHMn n nponaTKe 
cxeMbi Hanpn>KeHHoro coctorhmr b oonacTM 

AeopopMnpoBaHun p83JlH^Hbf [2, 3], MTO 
npMBOA^T K paSJIMMMHD CBOMCTB npOBOAHMKOB. 

ripn McnojibsoBaHMn npoMe)KyToHHbix 
npeccoBaHuR yAaercn AO^MTbca 6onee bwcokmx 

KpMTMHeCKMX CBOMCTB npOBOAHUKOB, T3K K3K 

rpey^nHbi, o6pa3yfoLi^Bcn b KepaM^HecxoM 
cepAUeBMHe npoBOAHMKa npn nro6o£i 
Aeq^op^si^nn, b cnynae npeccosaHMR - 
KopoTKne, He pacupbtTbre m xopoujo 
"saneMUBaioTCfl" Ha nocneAyroiAHX CTaAnax 
BbiooKoreMnepaTypHOM TepMoo6pe6oTKn. 
OAHaKo nposoAHTb npeccoBaHUR wa o6pa3L|ax, 

AJlUHa KOTOpblX COCTaBJ15ieT AeCflTKM MeTpOB M 

Sonee, HeL|enecoo6pa3HO, noaToMy b 
HacroFiiAee speMR Ann npOMe>KyTOHHbix 
Aeq^opMaunR AnnHHOMepHbix o6pa3L40B 
wcnorib3yfOT npoKaTKy b MeiannMHecKnx BaAKax, 
aHanorviMHy^) npoKaTKe, npMMeHfleMOM" npti 
Aect)opMai4MM saroTOBKM, HeooxoA^Motf Anfl 
nonyneHMR npoBOAHMKa Tpe6yeMo£i cfiopMbi m 
pa3Mepa. 

Han6onee 6nvi3KnM k npeAnaraeMOMy 
TexHunecKOMy penieHMio fiGnneTcn cnoco6 [4] - 
npoTOTun, BKnioMaioLAMPi AecfopMaLiMJo 
MeTannoKepaMM^ecKOM KOMnoawi^MOHHow 
aaroroBKM n BbtcoKOTeMnepaTypHyK) 

repM006pa60TKy b ABe CTaAMM c 
npoMe>KyTOHHofl npoxarKOM (Ha A^UHHOMepHbix 
npoBOAHMKax) m npOMe>KyTOHHbiM npeccoBaHHeM 

(Ha KOPOTKMX npoBOAHMKax) Me>KAY CTaAH3M/. 
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FlpoMe>KyTOHHaH npoxarxa MeWAy ciaAMflMM 
npoBOA^TCFi b Tex we BajiKax, hto m 
AecjDOpMaL^H m eTa a a oxe pa m m 4e cko m 

K0MnO3ML^M0HH0fi 3afOTOBKM, TO eCTb B TAaAKMX 

MeTariAMHecKMX Ban Kax . 

Ha o>Mr\ 1 npeACTaaneHa cxeMa npOKaTKM b 
MeTannMHecKMx l^mjim H APMMecKMx aariKax 
(npOTOTMn): 1 - MeTaAAMMecKMe sanKn, 2 - 
AJiMHHOMepHbiM npoBOAHMK. TeoMeTpM^ecKafl 
oSAacTb AeapopMnpoaaHMfi npw npoKaTKe b 
MeTaAHMMecKMX BaAKax E>K3H npeACTaaneHa 
axewoCi ceneHMR, HopManbHoro k oou b3akob. 
flriMHa flyrM E>K - npornMceHHOcTb KOHTaKTHoR 
30Hbi o6oaomkvi nposoAHMKa m noaepxHOCTM 
BanKOB. pMcyHKa bmaho, mto npM npoKaTKe b 
MeTannM^ecKMx sari Kax npaKTMnecKM 
QTcyTCTByeT ^acTb KOHiaKTHoCi aoHbi o6ojio^km 
nposoAHMKa m noaepxHOCTM BanKOB, 
napanneribHOM haockoctm npoxaTKVi, 
npaKTMHecKM ara aoHa npeACTaBAeHa tohk3mm 
>Km 3. 

Ha (pv\r. 2 npeACTaBAeHa cxeMa 
npeccoBaHMR: 1 - nyaHcoHbi, 2 - kopotkmm 
npoaoAHMK. reoMerpMMecKafl oonacTb 
AecfiopMMpoBaHMn npM npeccoBaHMM ABCD 
npeAcraBneHa cxeMofi ceMeHnn F napanneAbHoro 
ocm npeccoBaHWfl, AnMHa orpe3Ka AB 
-npoTR)KeHHocTb KOHTaxTHOM soHbi nyaHCOHa M 

06onOMKM npOBOAHMKa. I/J3 pMCyHKa BHAHO, HTO 
XOHTaKTHafl 30H3 06OAOMKM npOBOAHMKa M 

noBepxHocTM nyaHcoHOB napannenbHa 
nnocKOGTM npeccosaHMR. 

OcHOBHbiM HeAOCTaTKOw A3HHoro cnocoGa 
RBAfieTCR HeAocTaTOK, npMcyiAMR BceM 
cnoco6aM, ocyiAecTBAReMbiM c 
McnonbsosaHMSM Ha AnMHHOMepHbix 

npoBOAHMKax npoMejKyTOMHbix npoKaTOK, to ecTb 
BceM cnocoSaM nonyMeHMfl AnMHHOMepHbrx 

npOBOAHMKOB CO M HOrOCTaA M ^ HOM 

BbicoKOTQMnepaTypHO^ TepMoo6pa6oTKoCi 
3HaMMTenbHoe naAeHMe (60% 
cnocoB-npoTOTMn) J K npM nepexoAe ot 
npoMej«yTOHHbix npeccoBaHMR k 

npOMejKyTOHHbiM npoKaTKaM, caFoaHHoe c 
oTnvMweM o6nacTM A^Q^opMnpoaaHUR npw 
npoKaTKe ot o6a3CTm AecfJopMMpoBaHMR, 
npMcyu^ePi npoL\eccy npeccoBaHMR (o>Mr. 1 M 2), 
cneAOBaTenbHo, m pasAMMMe b cxeMax 
HanpflxeHHoro coctorhmr b o6nacTRx 
AeopopM^poBaHMn m, kbk cneACTBMe, pa3JiMHMS 

KpMTMHeCKMX CBOMCTB npOBOAHUKOB. Ha 

npeccosaHHbix o6pa3L^ax ohm 3HaMUTeribHO 
Bbime. noHMweHvie KpMTunecKwx cbomctb, 
HanpMMep J K , caflsaHO c o6pa30BaHMeM s 
npoti,ecce npoKaTKM a KepaMimecKotf 
cepAUeBMHe KpynHbix pacKpbiTbix rpeiAMH, 
KOTopbie He ecerAa yAaeTCH "3aneMMTb" npn 
nocneAyKJii^ef 1 ! BbicoKOTeMnepaTypHO^ 
TepMoo6pa6oTKe. flpw npeccoaaHMM, KaK 
OTMenanocb BbiLue, o6pa3yioTCfl KoporKMe m He 
pacKpbiTbre Tpeii^MHbi, KOtopwe xopoiuo 
"3aneHMBaK3Tcn" Ha nocAeAyromeM ctbah^ 
BbicoKOTeMneparypHofi o6pa6oTKM. KpoMe Toro, 
McnonbsoaaHMe Ha cTaAwsx npOMe)*cyTOHHbix 
npoKaTOK BanKOB, npuMeHneMbix Ha CTaAMM 

Ae^JOpMaUMM KOMn03Ml4HOHHOM 

MeiannoKepaMMHecKOM saroTOBKM (rAaAKwx 
MeTannMnecKMX BanKOB), CTeneHb AaobopMai^MM 
oxono 30% 3a npoxoA (cnoco6-npoTOTMn) N npM 
KOTopoW npoMGXOA^T 6am3K3R k Tpe6yeMOM 
ytcnaAKa Kpw CTanA mto b npM MMHUManbHOM 
TpeiAMHOo6pa30BaHMn, nponcxoflHT 
AecpopMaL^Mfl MeTanAMMecKoR o6oaohkm 
nposoAHMKa, Oahqko npM npoMe>KyTOHHbrx 
npoKaTKax neT Heo6xoAviMocTM A^opopMMpOBaTb 
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ooonoHKy, T3K KaK npoBOAHMK rpeSyeMbix 
paaMepoB bo3mo)kho nonynMTb flO 
BbicoKOTeMnepaTypHOfi TepM0o6pa6OTKM, Ha 
CTstAMM iitetpopMaqviw MeTannoKepaMUMecKoR 
KOMno3vmnoHHoW aaroTOBKM. npw 

npowe>KyTOMHbix npoKaiKax ooonOHKy 
BbiHy)KfleHbi .qecfiopMMpoBaTb, tbk KaK npn 
CTenenax AecjDopMai_inui < 30% co3flawTCfl 
ycnoBMfl, 6naronpkmTCTayiou4V'ie U3MeHeHMro 
iwaKpooTpyKTypbi xepaMMMecKOM cepAi^eBMHbi c 
o6paaoBaHMeM pacKpbiTbix TpeLMMH Ta.<ofl 
BenimnHbi, KOTopbie h©bo3moxho "3aneHMTb" s 
AanbHewLueM, hto npnaoflUT k pe3Kowiy m^envMO 
J K BnnoTb ao HyneBbix 3HaHeHHM. 

OflHMM M3 OCHOBHblX pa3M©ppB Ba/lKOB 

flBJifleTcn fluaMerp oohkm Bantfa. EcnM 

yB&JlMHMBaTb AUBMeTp OOHKM B3T1KOB, TO npi/l 

nocTOFiHHOM o6?KaTMn HaonwAaeTcn poor 
npoT^>KeHHOCTM o6nacTM flec^opMMpoBaHMFi. 
OneBMAHO, mto ecnn AnaMeTp doskk BariKa 
ysenHHMBarb ao oecKOHeMHocrM, to obnaCTb 
AecfcopMaLjMu no cfcopMe SyfleT MaKCMManbHo 

BO3M0JKHO npM6jlkl>KaTbCf! K ODJiaCTM 

AecfiopMai^MM. xapaicrepHOM An* npoqecca 
npeccoBaHnn. OAHara 3HannTenbWoe 
yBen«MeHMe AMaMerpa sanKOB npusoAMi k 
yBennMeHMW ycuriMfl npoKaTKM, npn kotopom He 

MCKTlfOMBHO paCKpblTMe npOBOflHHKa C BbtXOAOM 

KeparwiMMecKoPi cepAL^eanHbi Ha ero 
noBepxHocib. 

M3 BbllJJeM3J10)KeRHOrO MOXHO 38KnKHklTb, 

hto npw npoMe>KyTOHHbix npoKaTKax 
Heo6xoAwMO noSnTbCP MaKCMMaribHO 
ao3MO)KHoro npMoYiMHceHM* oonacTM 
Aecf)opMai4MM npw npoKaTKe k o6nac™ 
AecfiopMaL^MM npn npeccoeaHMw, OAHaKo He aa 
chbt yBeriMHeHMfi AHaw^Tpa 6ohkh eanKQB. 

KpoMe Toro, HeAOCTaTKOM 

cnoco6a-npoTOTMna flBJineTCH Heao3MO>KHOCTb 
coxpaHeHMfl npw npoMe>tcyTOHHo£i npoxaTKe 
0opiwbi, HanpMMep, Kpyrnbix hpoboahukob. TaK 
KaK npw npowieiKyTOHHOw npoKaTKe b rnaAKMX 
MeTannnHecKw BariKax 6yAer nponcxoAHTb 
AecfiopMaL^Mfl o6ojiohkm k npw McnonbaoBaHMM 
Ha BXOAe Ban kob nposoAHMKa Kpyrnoro 
nonepeHHoro ceneHMn Ha BbixoAe oyfleT 
nonyneH npoaoAHMK npEMoyronbHoro 
nonepenv-toro ceneHMfl, ecnn He Mcnonb30saTb 
cneuManbHbiM MhCTpyiweHT £nn npoKaTKM, Tbkmm 
m HCTpy Me htom MoryT 6biTb, HanpMMep, 
Kann6poBaHHbie Ban km, M3roToaneHne KOTopbix 
Ana npoKaTKM npoaoAOB Kpyrnoro nonepeHHoro 
ceneHun A^aMeTpoM 0,1-3 mm Ha 
cy Li^ecTBy kdll^s m b HacTonLi^ee BpeMfl 
oSopyAOBaHMM aaTpyAHwrenbHO. a npw 
yMeHbLueHMM Kann6poB flo AecaTbix floneM 
MiinriMMeipa - npaKTvmecKH neBO3M0)KHO. 

TeXHMHecKoR 3aAaHePi AaHHoro M3o6peTeHnji 
ABTifieTCfl yMeHbiueHMe noTepb J K npw nepexoAe 
ot npoBOAHMKOB, nony»-ieHHbix c 
ncnonb30BaHneM npowe)KyTOMHbix 
npeccoBaHkiPi, k npoBOAHtiKaM, nonyneHKbiM c 
ncnonb30BaHneM npoMe>KyTOMHb!X npoKaTOK, Ha 
20% 3a cneT MaKCMMaribHO B03MO>KHoro 
npn6nn)KeHHfl o6nacTM AecfDopMai^nM npn 
npoKaTKe npoBOAHMKOB k o6jiacTki AecjDopMaL\nw T 
xapaiaepHofl ppn npoi^ecca npeccosaHMfi 
npoBOAHMKOB, ■ o6ecneHeHne bo3mo>khoctm 
coxpaHeHMFi noone npoMex<yTOMHOK npoKaTKM b 
rnaAKMX BariKax cfiopMbi npoBOAHMKOB, to ecTb 
M3 npoBOAHMKOB Kpyrnoro nonepeHHoro ceneHMfl 
(unw APyroro) ao npoMe>KyTOMHoCi npoKaTKM - 
nojiyneHne npoBOAHMKOB TatOKe Kpyrnoro 
nonepeHHoro ceHeHkin (nnn APyroro) nocne 
n poM e>KyTOH koK npoKaTKM, a Tatcxe 
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o6ecne4eHkie Tpe6yeiwoH ytcnaAKM KpMcrannnTOB 
b KepaMMMecKoW cepflqeBWHe - yMeHbLueHue 
nojiyiuMpMHbi TeKcrypHoro MaKCWMywia HvoKe 6°. 

nocTaaneHHas z^pp^ peujaeTCfl Teiw, hto b 
cnocooe - npoTOTMne, BKHronaiOLi^eM 
AeqbopwiaL^MHD iweTannoKepaMwvecKovl 

KOMn03ML^MOHHOfl 3arOTOBKH H 

BbicoKOTBMnBpaTypHyKj TepMoo6pa6oTKy b 
HecKonbKo craAwfl c npoMe>KyTo»-iHbiMM 
AecjDopwiaunflMH Me>KAy cTaAMSRMM, 
npoMe?4<yTOMHbie AecfDopMaL^nn AnMHHOwepHbix 
npoBOAHMKOB npoBOAflT npoKaTKoi^ b Banicax, 
BbinonHeHHbix M3 ynpyroro waTepwana, npvi 
3tom BanKH ycTaHasni^BatoT TaK, MTo6bi 6bina 
ccfDOpMnpoeana nacTb KOHTatcTHoCi 30Hbi 
o6ono^KM npoaoAHMKa Vi noBepxHocTM sanKOB, 
napannenbHasq nnocKOc™ npoKaTKM, a 
OTHOiueHMe nnoinaAM nacTH KOHTaKTHoR 30Hbi 
o6ono^KM npoBOflHMKa m noBepxHOCTM BanKOB, 
napannenbHow nnocKocTM npoKaTKM (S 3 ), k 
nnoLi\a,qM nonepeHHoro ceneHMFi npoBOAHMKOB 
(S n ) paanMHHoR 0opMbi (HanpuMep, nnocKMX, 
Kpyrnbix m npyrMx) nocne AeqbopMauwvi 
MeTannoKepaMM4ecKOW KOMno3Hi4MOHHaH 
aaroTOBKM cocTaenano S 3 IQ n =25-B5 i npwneM 
Ann n/iocKoro npoBOAHMKa TaK, ^To6bi sto 
oTHoLueHMe cocTaBnano S a /S n =45-50, a 
Kpyrnoro tsk, 4To6bi sto OTHoiueHwe cocTaBn&no 
S 3 /S n =30-B0. npw 3tom b KanecTBe ynpyroro 
MaTepMana Mcnonb3yK>T, HanpMMep, 

nonMyperaH. 

CneAyeT OTMeTMTb. mto b npeAnaraeMOM 

Cn0CO6e npOT^HCeHHOCTb KOHTaKTHOM 30Hbl 

o6onoHKM npoBOAHMKa m rtoaepxHocTM Ban kob, 
napannenbHOM nnocracTM npoKaTKvt, 
Kone6neTcs ot 2 ao 22 mm, b 
cnocx)6e-npoTOTMne {m Apyrux cnoco6ax, rAe 
McnonbayeTcn nporaTKa b maA^wx 
MeTannnHecKMX BanKax) npoT^JKeHHocTb 3TOM 
30Hbi - nMLUb ToMKa KacaHWfi BanKOB w oSononKw 
npoBOAHMKa. 3a nnou^aAb MacTM KOHTaKTHoR 
30Hbl o6onoHKM npoaoAHMKa M nOBepXHOCTM 
aanKos, napannenbHOM nnocKOCTM npoKaTKM, 

npMHMManM npOTFlJKeHHOCTb 3TOR aoHbi, 
yMHOHceHHyjo Ha nepMMeTp nonepeHHoro 

CeHBHIAfl npOBOAHMKa. 

Ha 4)Mr. 3 npeACTaBneHa cxewia npoKaTKM no 
npeAnaraeMOMy cnocoSy b BanKax M3 ynpyroro 
MaTepMana, HanpMMep nonMypeTaHa: 1 - sanK« 
M3 ynpyroro MarepMana, 2 - AnMHHOMepHbifi 
npoBOAHMK, reoMeTpMHecKan oSnacTb 
AeqbopMMpoBaHMn npM npoKaTKe b BanKax M3 
ynpyroro MaTepwana KTIMHOn npeACTaanena 
cxeMOM ce4eHM* p HOpManbHoro k ocm BanKOB. H3 
pMcyHKa bmaho, ^to npw npoKaTKe s tbkmx 
BanKax nacTb oGnacTH Ae^opMMpOBaHMn 
napannenbHa nnocKOCTM npoKaTKM JIM HO. 

flnMHa KTIM - npOTBJKeHHOCTb KOHTaKTHOM 30Hbl 

o6onoHKM npoBOAHWKa m nosepxi-iocTM Ban kob, 

JIM -npOTH>KeHHOCTb HaCTM KOHTaKTHOM SOHbl, 

napannenbHOM nnocKOCTM npoKaTKM, CneflyeT 

OTMeTMTb, MTO npM npOTR)KeHH0CTM JIM OT 2 AO 
22 mm m Tonu^MHax npoBOAHMKOB OT 0,1 ao 1 MM 
(AMaMeTpax npoBOAHMKOB ot 0,1 ao 3 mm) AnviHa 
AyrM KJ1 HecoM3MepMM0 Mana no cpaBHeHMto c 
AnMHoPi JIM, to ecTb npM McnonbsyeMbix 
paaMepax n poboah mkob o6nacTb AecjDopwaLiviM 
npoKaTaHHbtx npoBOAHMKOB Ma<cMManbHo 
bo3MO)kho npM6nn>KaeTCfl k o6nacTM 
Ae^opwauMM npeccoBaHHbix npoBOAHMKOB. 

Ha qbwr. 4 npeACTaaneHa cxeMa M3MenenMn 
reoMeTpMM nonepeHHoro ceneHMfi OAHO>KMnbHbix 
nnocKMX npoBOAHMKOB b npoL^ecce 
TepMoo6paSoTK^ vt npo Me>KyTOHHbix npoKaTOK s 
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BariKax ms ynpyroro MaTepnana m b BanKax M3 
rweTanjia: 1 - MCXoAHoe cocTOflHMe, 2 - nocne 
TepMoo6pa6oTKM 1 HanpMMep nepBotf ee cTaAMM, 
3 - nocne npOMeacyrom-iofl nporaTKM b BanKax ui3 
ynpyroro MQTepuana, 4 - nocne npoMe>KyTOMHoR 
npoKa™ b MeTann^HecKMX aanKax (S1, S2, S3, 
S4 - nnoti^aAb nonepeHHoro ceneHMfl 
kepaMMHecKOM cepAUeanHbi cooTBercTBeHHo), 
KaK OTMe^anocb BbiLue, nocne nepBovl cTaAMM 
Tepiwioo6pa6oTKH nponcxoAkiT yBenkmeHne 
repawns B oG-beMe {S2 > S1), nocne 
npoMe>KyTOHHOM npOKaTKM b MeTannvmecKnx 
sankax co CTenenbvo AetfiopMaLjMM aa npoxoA 
OKono 30% nponcxoAMT nswieHSHne reoMeTpwn 
nonepeMHoro ce^eHMfi (KaK oGonoHKM, T3K m 
KepaMM^ecKoR cepAUeBUHbi), cBflaaHHoe c 
yiuvipeHMeM npoBOAHMKa, npw stom nnomaAb 
KepaMMKM S2 yivieHbLuaeTcn ao 3HaHeHnR S4, 
6nn3Knx k S1. ripn npoMe>KyT04HOM npoKaTKe b 
BanKax M3 ynpyroro MaTepwana He 
Ha6nK3AaeTca tbkmx MaMeneHMtf reowieTpnn 
nonepeHHoro ceneHMFi npOBOflHMKa 
nponcxoAMT numb ynnoTHeHMe KepaMMnecKoft 
cepAUesMHbi (S3 < S1) m, oneBMAHoe b stom 
cny^ae, yTOHeHne npoBOAHMKa b ero 
UeHipanbHoR nacTM. To ecTb flecfropMaMMfl 
o^onoHKM npaKTvmecKM ot cy tct By e t p a 
npOMcxoAWT numb Tpe6yeMoe ynnoTHeHMe 
KepaMMHecKoft cepfli^eBUHbi, yBenMMMBLuePicsi b 
06-beMe Ha npeAiuecTayKDU-iefl CTaAMM 
BbicoKOTeMneparypHofl TepMoo6pa6oTkt^ TaK 
KaK flecjDopMai4MM o6onoHKM npatcrkmeCKM He 
npoHcxoAWT. to npw ncnonb30BaHkin 
npeAno)KeHHoro cnocoGa npoMe>KyT0HH0fi 
npoKaTKOM yflaeTCH ynnoTHWTb KepaMHHecKyto 
cepAUeaiiHy npOBOAHMKOB c paanMHHofl o>opMOM 
nonepeHHoro ceneHMfl c coxpaHeHneM 3TOM 

CjDOpMbl, 

yBennMemie nnoti^aAM nacTM koht3kthom 
30Hbi o6onoHKM npoBOAHMKa m noBepXHocru 
BanKoe, napannenbHofl nnocKodn npOKaTKM, (aa 
cMeT yBennMeHUR ee npOTfweHHocTw) npw 
ncnonb30BaHMM bsjikob M3 ynpyroro MaTepwana, 
HanpMMep nonMypeTaHa, npuBeno K nonBneHMK) 
HOBoro TexHMHecKoro pesyjibtara - yMeHbwenkiK> 
noTepb J K c 60% ao 40% (to ecTb Ha 20%) npM 
nepexofle ot npOBOAHMKOB, nonyneKHbix 
npeccoBaHneM, k npoBOAHWOM, nonyneHHbiM 
npoKaTKow. KpoMe Toro, Ha npoBOAHMKax, 
nony^ieHHbix no npeanaraeMOMy cnoco&y, 
yAanocb Ao6i*TbCfl MMHMManbHwx SHaneHMR 
nonyiLiwpMHbi reKCTypHoro MaKcuiwyMa 
(xapaKTepwayiomero oreneHb paaopneHTauMM 
KpucTannnroB b KepawnnecKoCi cepflneBWHe - 
new wieHbiue sto aHaneHkie, TeM 6onbiuee MMcno 
KpucTann mtob KepaMMKM pacnonoweHo b 
HanpaeneHMM ocvi t napannenbHOM HanpaBneHura 
npoTeKaHUtn TOKa) - 5,6 °, flnn cpaBHeHnw Ha 
nposoAHMKax, npoiweMcyTOHHbie npoKaTK^ 
KOTopbix npOBeaeHbi b weTann MHecKMX BanKax, 
BBnHHMHa nonyiiJMpMHbi TeKcrypHoro MaKcuMywia 
Kone6neTCfl ot 6 pp 12°. riownMO otopo, nocne 
npoMejKyTOHHbix npoKaTOK yAanocb coxpaHMTb 
wcxoAHyto reoMeTpmo nonepeMHoro cbhbhmr 

npOBOAHMKOB. 

Cneayei OTweTMTb, mto b wacTonti^ee BpeMfl 

npaKTMHeCKM HeB03MO>KHO AOSMTbCR 

OAMHBKOBblX CBO^CTB Ha npOBOAHMKaX, 

nony^eHHbix c Mcnonb3oaaHMeM 

npOMe>KyTOHHbtx npeccoBaHMR, m npoBOAHMKax, 
nonyneHHbrx c Mcnonb30BaHMeM 

npowie)t<yTOMHbix npoKaTOK, tak KaK nepBbie - sto 
KopoTKMe o6pa3Hbi, a BTopbie - AnMHHOMepHbie, 
m no wiepe yBenwHeHMfi flnMHbi npOBOflHMKa Ha 

KpMTM^eCKMe CBOMCTB3 HaHMHaHDT nOMMMO 
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ycnoBMtt npoiwe>KyToMHbix Aeo>opMam<itf 
CKasbtBaTbcn Apyrwe cf)aKTopbi p HanpMMep 
HeoAwopoAHOCTb KepawinnecKoro nopomKa no 
AnMHe npOBOflHMKa m T.fl. 
ripMMep ocymecTBneHMA. 

OAHO)KMnbHbie m MHoro>«MnbHbie 

AnMHHOMepHbie (okoho 50 m) h KopoTKMe {OKono 
20 mm) npoBOAHMKM npnMoyronbHoro 
nonepeMHoro ceneHMfl ToniUMHO^ 0,1-1 mm m 
LUwpMHOM" 1-10 mm m Kpyrnoro nonepeHHoro 

C6H6HMfl AMBMSTpOM 0,1-3 mm Ha OCHOBe 

Bi-2223 b MOTann^MecKoR oSonoHKe nonynanM 
MeTOAOM "nopoLUOK b Tpyo"e" v\ noABepranw 
BbicoKOTeMnepaTypno^ TepMooSpaSoTKe npw 
TeMnepaType 840 °C b HecKonbKO CTaAMC^ b 
TeneHMe o6mero BpeMeHU 200 nacos c 
npoMe)KyTOHHb(MM AecjDopMaqMFiMM Me>KAy 
CTaAMRMH BbtcoKOTeMnepaTypHOM 

TepM006pa60TKM. ["IpOMeJKyTOHHbie 

AecbopMai^MM Ha KOpoTKMX oGpa3i^ax npoeoflMnM 
npeccosaHMeM Ka ruflpaBTiMMecKOM npecce 
Sach & Crimm TMna PYE-63 npM AasneHMn Ha 
o6pasei4 1 rila. (IpoMej+cyTOMHbie npOKaTKM 
npoBOAMnn b craHe VEB TMna 
Kammwalzengetriebe, KBapra. npoKaTHbifi CTaH 
paccHMTaH Ha A^aMeTp pa6oMMX BanKOB 40 mm 
(m ©TanriMHecKM e santcvi), AMaMeTp onopHbix 
BanKoe cocraanneT 150 mm. flnn yBenMMeH^R 

npOTFDKeHHOCTM KOHTaKTHOM SOHbl o60HOHKM 

npoBOAHMKa n noBepxHOCTM BanKOB aa cneT 
yBeriMHeHMH npoTfi>KeHHOCTM ee' nacru, 
napannenbHOM nnocKOCTM npoKaTKM, 
MeTannMMecKMe BanKM 5wnM aaMeHeHbi Ha 
BanKM M3 nonMypeTaHa AMaMeTpow 48 mm 
(AnviHa Banraa Ma nonMypeTaHa m 
MerannMnecKMx sanKOB OAMHaKosa), npw gtom 

npOTfl)KeHHOCTb HaCTM KOHTaKTHOM aOHbl, 

napannenbHOM nnocKOCTM npokancvi, 
sapbupoBanacb ot 0,1 ao 28 mm aa cneT cKaTvin 
BankOB. Bbina onpeAeneHa onTHManbHan 

npOTn)KeHHOCTb KOHTakTHO^ 30Hbl (1), 

napannenbHOM nnocKOCTM npoKaiKM, kOTopaa 
cocTaBuna 2-22 mm. flpvi npoT R)keH hoctm 3TOM 
aoHbi MeHbiue 2 mm naAeHMe J K Ha o6paaL4ax 
npOBOAHMKOB npM nepexoAe ot cxeMbi 
npOMexyTOvjHoro npeccoBaHWB k cxeMe 
npOMewyTCHHOM npokaTkn cocraamio 58-60%, 
to ecTb Ha ypoBHe cnoco6a-npOTOTMna t a npM 
yBenMMeHMM ee npoTflweHHOcTM Sonee 22 mm 
nponcxoAnn paapbiB nposoAHMka. FlpM 
McnonbsyeMbix Tonti^wHax m AMaMeTpax 
npoBOAHMKa OTHomeHMe nnoL^aAM mbctm 

KOHT8KTHOM 3QHbI oSonOHKM npOBOflHMka M 

noaepXHOCTM BankOB, napannenbHOM nnocKOCTM 
npokaTKM, (S 3 ) k nnomaAM nonepeHHoro ceMeHMR 
npOBOAHMKOB (S n ) cocTaBMno: 

Ann nnockMX n po bo ah m ko b (npnMoyronbHoro 
nonepeHHoro ceneHMfl) 3a nnoutjaAb msctm 
KoHTakTHoM aoHbi o6onoHKM npOBOflHMka M 
noBepXHocTn BankOB, napannenbHOM nnocKOCTM 
npOKaTKM, (S 3 ) npMHMManw npoTnrceHHocTb stoM 
30Hbi (1), yMHOJKeHHyio Ha nepMMeTp 
nonepeHHoro ceneHMfl npoBOAHMKa 

(P npoMoyr.)i Ss^'PhpflMCiyr.t 

TAe 

PnpnMoyr. = {a+b>2; 

a • TonmMHa npoBOAHMKa, mm; 

b - LUMpMHa npOBOflHMKa, MM, 

cneflOBaTenbHO, 

S 3 =2*a0 l 1-H).2)-22((1+10}.2)=4 > 4-4B4 
(mm 2 ). 

Ann nnockoro npoBOAHMKa nnomaAb 
nonepeHHoro ce^eHiifl 

S n "a.b=0,1. 1-1. 10=0, 1-10 (mm 2 ), 
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a - ToniUHHa npoBOAHMKa, mm; 
b - lunpwHa npoBOflHMKa, mm, 

T3KMM 06pa30M, 

S^S^MK), 1-484/1 0=44-48.4 - 45^-50, 
Ana Kpyrnwx nposOAHMKOB (Kpyrnoro 
nonepeMHoro ceMeni/m) 3a nnomaflb Macrw 

KOHTaKTHOM 30Hbl OOOJIOHKW npOBOflHMKa M 

noaepxHocTM Samoa, napanenbHotf nnocKOCTw 
npoKaTKM, (S 3 ) npuHMMann npoTflweHHOcTb 3TOM 
30Hbi (I), yMHOJKeHHyro Ha nepMMeTp 
nonepeMHoro ceMeHkm nposoAHUKa (P xpyrn)* 

S a-l»P|{pyrji.. 
^Kpyr/i. = 27ir; 

r-paflnyc npoBOAHMKa, mm; 

S 3 = 2.(2*3,14.0,1/2)-22.(2,3 t 14.3/2}= 
0,63-207,24 , 

Ann Kpyrnoro npoBOAHMKa nnonjaAb 
nonepeMHoro censm-in 

S n - 7t r 2 -3 , 1 4.(0 , 1 /2) 2 -3 , 1 4. (3/2) 2 
-0,008-7,065, 

me 

r - paAnyc npoaoAHMKa, mm, 

T3KMM 06pa30M, 

S 5 /S n =0,63/0,003-207,24/7,065=eO-30. 

B Taenni^e npeAcraaneH npoi^eHT naAeHUn 
KpnTMMecKoR nnoTHOCTM TOKa npn nepexoAe or 
cxeMbi npeccoBaHun k cxeMe npoKaTKH b 
npeAnaraeMOM cnoco6e u cnocoSe-npoTOTMne. 

\A3 npeACTaBJieHHbix flaHHbix bhaho. mto 
Mcnorib30BaHMe npeAnaraeMoro - cnocoBa 
no3Bonner yMeHbWwiTb noTepn J K npn nepexoae 
ot npoMe^yTOMHoro npeccoBaHMH k 
npoMeiKyroHHoCi npoKaTKe npoBOAHWKOB Ha 20%, 
mto xapaKTepM3yeT npevtMymecTBO 

npeAnoKeHHoro cnocoo'a no otholu6hmio k 
npoTOTkiny. KpoMe Toro, vi3MepeHnn noKa3ann, 
mto ToniAMHa MeTanjikiHecKotf oGonoHKvi npn 
npoMe>cyTOHHoCi npoKaTKe b npeAnaraeMbix 
ycnoBi/mx npamiMecKn He w3MeHfleTCH, to ecTb 
npowcxoAUT He AecfiopMaL^nq oGonoHKH (K3K b 
cnoco6e-npoTOTnne), a numb HeooxoflHMoe 
ynnoTHeHMe KepaMWHecKofl cepAU,eBMHbi, mto 
no3BoxifleT AoBnTbcH 3HaMeHMfl nonyiDMpuHbi 
TeKcTypHoro MancuMyMa 5,6°. ftna cpaBHSHMR 
Ha npoBOAHMKax, npoMe)KyT04Hbie npoKaTKM 
KoTopbix npOBOAnnncb b weTajinnMecKnx 
sariKax, nonywvipMHa TeKCTypHoro MaKCMMyMa 
Kone6anacb ot 6 flo 12 rpaAycos. To ecTb 
npOBeA©Hvie npOMeacyTOMHbix npo KaTOK 
npeAJ-ioaceHHbJM cnocoooM noasonneT "ynoHCMTb". 
KpucTanjiMTb) KepaMMKH b oonee 
npeAnoHTMTenbHOM (Ana nporeKaHMH TOKa) 
HanpaBneHUM, neM npw npOBeASHMki 3TMX 
onepamiB b MeTannHHeCKHX BajiKax. H3MepeHM* 

TOJlli^MH nnOCKMX npOBOAHWKOB flO 

BbicoKoxeMneparypHOM TepMoo6pa6oTKvi cpa3y 
nocne nepeoR ee CTaflnn m nocne 
npOMBJKyTOHHoPi npoKaTKM b nonnypeTaHOBbix 
BanKax noKa3anw, mto yBe/iMHeHwe Tonm^Hbi 
npOBOflHuKa ao 10% nocne 

BbicOKoieMnepaTypHofi TepMOoGpaGoTKM aa 
cmqt yBennMenuR b oCrbeMe KepaMkinecKofi 
cepAUesnHbi no/iHOCTbKi HeBennpyercn 
npoMe>KyTOMHOM npoiOTKOM b BanKax W3 
ynpyroro MaTepuana, npH stom cpeAHflfl 
ronnjuHa npoBOAHMKa nocne npOMeacyTOMHOfi 
npo K3TKM no OTHOLueHMio k mcxoahom Tonu^UHe 
AO TepMOo6pa6oTKM M3MeHneTC« 
He3HaMHTenbHo. 143 c£i/it\ 4, rAe npeflCTasneHa 
cxeMa M3MeHeHMfl reoMeTpMW nonepeMHoro 
ceneHMH oAHOKwnbHbix nnocKwx npoaoAHMKOB b 
npoqecce TepMOo6pa6oTKn wi n po m ejKy to h h bix 



npoKaTOK b BanKax us ynpyroro MaTepuana m b 
BanKax H3 MeTanna, bmaho. wto b qeHTpanbHOti 
MacTW nonepeHHOro ceMeHMfl, rAe 6bino 
yBenvmeH^e Tonm^Hbi npoBOAHMKa nocne 
TepMoo6pa6oTKu (noa. 2), nocne 

5 npoMe>«yTOHHoR npoKaTKM b aa/max ynpyroro 
MaTepviana (no3. 3) waoxiKOAaeTCFi yMeHbiueHne 
ToniMMHbi no cpasHeHuro c wcxoahom (no3. 1). 
3xo M3MeHeHne CBn3aH0 c 6onbLu^M (no 
oTHOLueHUto k ncxoAHOMy, ao TepMoo6pa6oTKin) 

1Q ynnoTHeHneM KepaMUMeCKOCi cepAMeBMHbi, to 
ecrb b npoi^ecce npoMeKyTO^HOM npoKa™ b 
eanKax M3 ynpyroro MaTepuaxia npowcxoAnx 
TonbKO Tpe6yeMoe ynnoTHeHne KepaMUMecKott 
cepAi^BSUHbT Ge3 aHaHMTenbHoro waMeneHMH 
reoMeTpnn ncnepeHHoro ceneHun npoBOAHMKa. 
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QopMyna n3o6peTeHH?i: 

30 1 . Cnoco© nony^eHwiR 

BbicoKOTeMnepaTypHbix npoBOAHviKoB, 

BKTITOHafOLMM^ Ae^OpMaL^MK) 

MeTannoKepaMvtnecKOM KOMno3irtu,noHHOM 
saroTOBKM w BbicoKOTewnepaTypHyio 

TepMoo6pa6oTKy b HecKonbKo cTaAnti c 
35 n po Mea<y TOHHbiMw Aec^opMai^nflMM Me^\y 

CTaAMHMM, OTnMHalOlMMMCSR Tew, MTO 

npOMejKyroMHbie Aec^opMaL^nn AnwHHOMepHbix 
npoBOAHUKOB npoBOA^T npoKaTKoPI b BanKax, 
BbmonneHHbix vis ynpyroro MaTepwana, npn 
3TOM Ba/iKwi ycTaHaBJiMBaKor tsk, HTo6bi- 6bina 

40 CqtlOpMMpOBaHa HaCTb KOHTaKTHO^ SOHbl 

ooonoMKM nposoAHUKa m nogepxHOCTH sariKOB, 
napannenbHan nnocKocTb npoKaTKn. 

2. Cnoco6 no n,1, oTn^Maroinvi^cn TeM, hto 
aanKH ycTaHaBnueaiOT TaK, htoGu orHOLueHwe 

4S nnomaAW ^acTOT KOHTaKTHoW soHbi o6onoHKM 
npoBOAHMKa m noeepXHocTvi bsjikoe, 
napannenbHofi nnoCKOCTM npOKaTKvi, k nnomaAw 
nonepenHoro c^MeHwn npoBOAH^KOB nocne 
Ae(t)OpMai4HM MeiannoKepaMH^eCKoCi 
KOMn03wqwoHHO« 3aroTOBKn cocTaBnnno 25 °C 

SO 85, 

3. Cnoco6 no n.1 nnn 2, oTnuHaHDLUM^cn TeM, 
mto BanKw ycTaHasnMBaiOT t3khm o6paaoM, 
MToSbi oTHoiueHMe nnomaA^ Macru KOHTaKTHoE 
30Hbi oSonoHKH npoBOAHMKa m noBepXHOcrw 
sanKOB, napannenbHoti nnocKOCTn npoKaTKM , k 

55 nnou4aAM nonepeMHoro ceMeHwn nnocKoro 
npoBOAHMKa nocne flecpopMai^nn 

MeTannoKepaMMneCKOW KOMno3Hi4WOHHo& 
3aroTOBKn cocTasnflno 45 °C 50. 

4. Cnoco6 no n.1 nnn 2, oTnuMajo^HCfi TeM, 
qo mto BariKH ycTaHaaniiBafOT TaKUM oSpaaoM, 

MTo6bi oTHOLueHne nnomaAn msctm KOHTaKTHoR 

30Hbl 00"0n0MKU npOBOAHUKa ^ noBepxHOCTn 

sanKOB, napannenbHofl nnocKoCTH npoKaTKM, k 
nnomaAn nonepeMHoro ceMeHkm Kpyrnoro 
nposoAHnxa nocne pjecpopMauyiw 

MeTannoKepaMMMecKOM KOMno3HU,woHnoS 



aaroroBKH cocTaBHRJio 30 °C 80. 

5. CnocoG no n.1, OTrwHaHDinwflcfl tsm, hto b 



Kaqecree ynpyroro MaTepaana ucnonbsyiOT 
nonwypeTaH. 
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CpaeHHTenbHajR xapaKrepHCTUKa cnoco6oB 



XapaKTepwcTMka npoBOflRH^OB 


CnocoS-npoTOTMn 


ripe^naraeMbiw cnoco6 


riaAeHue Jk Ha oCpaaqax npw nepexofle 
ot npeccosaHwa k npDKaTKe, % 
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